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ABSTRACT 

The building will run in islanding mode in the event of a grid outage since on-site generators are permitted 

by the control system that was developed. A photovoltaic array and a backup induction generator make up 

the on-site generation. Regulation refers to the absence of abrupt changes in frequency and voltage. Keeping 

frequency and voltage within acceptable bounds while in islanding mode. Solar hybrid systems with 

photovoltaic and battery storage provide both on- and off-grid electricity delivery to buildings. In this paper 

islanding operation of solar photovoltaic system is discussed. 

Keywords: On-site, solar hybrid, Islanding, Photovoltaic etc. 

 

I. INTRODUCTION 

 

Many electrical power sources are ideal for on-site generation in buildings because they are widely available in 

the power system. The unintegrated operation is improved by the integration of grid-tied photovoltaic systems. 

Small-scale wind turbines and solar photovoltaic (PV) panels are two examples of renewable energy sources 

that are well-suited for building integration. Larger buildings may also have combined heat and power (CHP) 

systems installed.  

On-site generation ensures a steady supply of electricity. This would be helpful in multi-story buildings, where 

stairway illumination and lift functioning would improve safety without interruption. There are several 

electrical safety and power supply standards that must be met for islanding operation to be permitted. 

 

• Consistent voltage and frequency supply for islanding operations.  

• A seamless switch from grid-connected to islanding mode refers to a shift in voltage or frequency that 

occurs gradually. 

 

II.  ELECTRICAL POWER SYSTEMS AND POWER REGULATION 

 

Regular electrical power supply is essential. We model that work using multistory buildings. Use primary site 

generators for this work, such as PV arrays. Backup power is provided by generators during islanding 

operations. They provide the PV array's daytime power and act as its only source at night. Array in the daytime 

and serves as the only source at night. loads such as air conditioning and heating, lighting, and one or more lift 

usage. If islanding happens during the day, electricity could be supplied by the generator, the PV array, or all of 

the loads. But at night, the generator isn't enough to power only the necessities, like the lighting in the stairs 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Volume 11, Issue 7, May-June-2024 Page No 305-308 
 

 

 

 

306 

and lifts. The majority of generators in the kW range are induction generators. These generators are employed 

when there is less of a need for control speed. Major loads, such as lift motors, require the usage of induction 

motors. Capacitors are a part of induction motors, and they aid in providing reactive power to maintain voltage. 

The lift motor is supplied to the battery bank after experiencing a significant sporadic load. The battery gets 

charged from the PV array when it is discharged. Next, a smaller generator will be employed. bigger loads, such 

as air conditioning and heating units. These loads are only used for brief periods of time when the walls, floors 

and water tanks of the structure require a high heat capacity. The other loads that can be adjusted by the user 

include electronic gadgets and room illumination. 

 

III. SOLAR HYBRID SYSTEM 

 

There are three types of solar power systems. These come in on-grid, off-grid, and hybrid variants. The 

advantages of both on-grid and off-grid solar systems are combined in a hybrid system. Net metering is used to 

connect the hybrid solar system to the grid. They store the power in a battery backup system. To create 

electricity, the energy collected by solar panels is passed through a hybrid solar inverter. One of the main 

reasons hybrid systems are used is that they have a backup power source. It implies that even during blackouts, 

you can keep using electricity without any problems. During peak hours, an additional battery backup aids in 

storing the excess electricity produced by the solar system.  

• In a battery-ready system, a hybrid solar inverter is utilized more often than a regular battery inverter.  

• A built-in connection and charger are included with the current hybrid solar inverter. 

• A hybrid solar inverter is inherently more expensive than a regular battery inverter due to its 

advantages.  

There are three types of solar power systems: hybrid, off-grid, and on-grid. The advantages of both off-grid and 

on-grid solar systems are combined in a hybrid system, eliminating their drawbacks. The hybrid solar system 

contains a battery backup to store energy in addition to being net-metered to the grid. To create electricity, the 

energy collected by solar panels is passed through a hybrid solar inverter. The ability to provide power backup 

is a hybrid solar system's main advantage. It implies that even during blackouts, you can keep using electricity 

without any problems. During peak hours, an additional battery backup aids in storing the excess electricity 

produced by the solar system. 

 

IV. COMPONENTS IN HYBRID SOLAR SYSTEM 

 

The hybrid solar system has four elements:  

• Solar Panel: Solar energy is converted into DC electricity using solar panels. One crucial part of the 

solar system is the solar panel. 

• Hybrid Inverter: It is the second most important element in the solar system. The hybrid inverter 

controls voltage and converts DC to AC voltage to power household appliances. DCDB  

For security, the direct current delivery box features an MCB, SPD, and fuse. Multiple solar panel wires are 

connected by the DCDB into a string with positive and negative outputs. 

• Charging Controller: By regulating the amount of power entering the battery, the charging controller 

extends the battery's life. 
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V. TYPES OF HYBRID SOLAR INVERTERS 

 

The most economical hybrid solar system uses a basic hybrid solar inverter that comes with a charger. 

Additionally, it has intelligent controls to make the most use of the electricity that is supplied. Depending on 

the solar energy availability and the loading conditions during islanding, three modes of operation are available.  

 

• To provide the necessities The PV array's output, together with some of the switchable and user-

controlled loads, is adequate. The main method of voltage regulation after that is the application of 

these switchable loads.  

• To provide the necessary service The PV array's output is insufficient.  

• The generator is the only source of electrical power when islanding at night. The only services left with 

loads are the necessary ones. Once more, the capacitors offer an extra mechanism for regulation; in this 

instance, they work in tandem with the generator's mechanical power source.  

Switchable loads can also be utilised to slow down sudden changes in voltage and frequency while switching to 

islanding mode. 

 
Figure 1:  simplified schematic circuit for a typical multi-story building that includes the grid connection, on-

site generation, and loads. 

 

In order to maintain synchronization with one another during desynchronizing, all currently functioning 

generators must be brought into phase with the grid voltage. Phase-locked loops (PLLs) are commonly used by 

PV inverters to synchronies their output with the grid. Following this, the grid connection is closed. When 

using an induction generator, the generator automatically resynchronizes after the grid connection is restored. 

If both types resynchronize in the same order, it is easier to construct a universal control technique in a system 

where one or both of these generators may be running. The frequency can be adjusted thanks to the capacitor 

banks that are attached to the generator. A phase detector and generator can be used to create a PLL; the phase 

detector uses the grid voltage as its reference. The grid connection is closed in the same sequence as for the PV 

inverter once this has resynchronized with it. 

 

VI. CONCLUSION 

 

Through the use of the technologies and techniques outlined, the voltage and frequency may be maintained 

within acceptable bounds during the islanding phase. Transients did, however, still exist at the beginning of 

islanding and upon reconnecting to the grid, despite the fact that the actions taken lessened their severity. They 
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might be reduced further to the point where they stop exceeding operating limitations. In all three operating 

modes PV array only, generator only, and both systems working the control methods that were outlined 

provided regulation. A control system must be able to recognize the power sources that are in use and select the 

best control strategy in order to be completely universal. This will be a major focus of future development and 

might be accomplished with a micro-controller for optimum flexibility. Future research might involve 

combining smart grid technology with these islanding operation techniques.  
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